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57 ABSTRACT 
Improved bulk-loaded liquid propellant guns are pro 
vided having a plurality of channels within the master 
chamber but not in contact with the gun barrel so as to 
obviate destructive pressure variances. 
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1. 

COMBUST ON SUB-CHANNELS FOR BULK 
LOADED LIQUID 

BACKGROUND OF THE INVENTION 
To applicant's knowledge, previous attempts to de 

velop medium to large caliber bulk-loaded liquid pro 
pellant guns have been unsuccessful. Nevertheless the 
advantages of the use of a liquid propellant such as low 
cost, safety in handling, and ease of maximizing the 
formula for the particular conditions, etc., have caused 
ordinance engineers to search for a suitable gun design. 

BRIEFSUMMARY OF THE INVENTON 

In accordance with the invention, unlike previous 
designs, the pressure build-up in the combustion cham 
ber is controlled by the use of multiple combustion 
channels contained within the combustion chamber but 
not in contact with the gun barrel to provide a pressure 
averaging effect. In this manner, the pressure provided 
to the combustion chamber is more uniform, i.e., the 
variances are not so great. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side view of the master chamber and 

channels; 
FIG. 2 is a cross-section of the channels taken across 

line A-A in FIG. 1; 
FIG. 3 is a side view of the channels with reduced 

area nozzles; and 
FIG. 4 is a side view of tapered channels. 

DETALED DESCRIPTION OF THE 
NVENTON 

Referring now to FIG. 1, a side view of a liquid pro 
pellant gun is shown in which 2 is the master chamber, 
4 is the projectile, 6, a channel, and 8, an igniter. Projec 
tile 4 is shown within and surrounded by the gun barrel 
of the liquid propellant gun. In FIG.2, a cross-section is 
shown taken along line 2-2 of the channels. 

In FIG. 3, a preferred embodiment is shown in which 
reduced area nozzles, located in the forward ends of the 
channels, are used to achieve the forward ejection of 
the liquid propellant from the channels. 

In FIG.4, a preferred embodiment is shown in which 
the channels are tapered with large areas aft and smaller 
areas forward. Both the nozzles and tapered channels 
can breakup or better disperse the liquid propellant 
droplets for more efficient distribution. 

In operation, the master chamber is filled with liquid 
propellant which fills the channels as well. One or more 
igniters is then used to ignite the liquid propellant by 
in-chamber combustion as shown or by spray-injection 
combustion. Combustion proceeds in a rearward direc 
tion, entering and progressing through the channels, 
combusting the full charge of liquid propellant. 

In-chamber combustion is illustrated in FIGS. 3 and 
4. In this configuration, a dual igniter is used, first, to 
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ignite the small volume of liquid propellant contained 
between the forward facing ends of the channels, and 
the aft end of the projectile, and, second, to ignite the 
aft end of the liquid propellant in the channel. This 
ignition sequence provides the impetus for the projec 
tile to be set in motion by the front combustion process, 
creating a free-volume into which the propellant in the 
channels may be injected in reaction to pressurized aft 
ends. In order to achieve the forward ejection of the 
liquid propellant from the channels, a reduced-area 
nozzle (such as shown in FIG. 3) can be used in the 
forward ends of the channels, or the channels them 
selves may be tapered with large areas aft and smaller 
areas forward as shown in FIG. 4. The forced injection 
through the nozzles serves to break-up the liquid pro 
pellant droplets and spray. 
A propellant suitable for this invention can be charac 

terized as having about 20% water, 20% organic amine 
nitrate and 60% inorganic amine nitrate. 
The igniters, spray nozzles and tapered channels can 

be made of conventional metals known to one of ordi 
nary skill in the art. The size and total number of chan 
nels will depend on the pressure developed and other 
variables such as the strength and size of the master 
chamber. Each of the channels should be sufficiently 
small so that the total pressure produced is not greater 
than the master chamber can tolerate. The channels 
may be rigid if they are a fixed part of the master cham 
ber, or mechanically flexible if they are a portion of the 
cartridge that contains the liquid propellant. 
While the above is illustrative of the Best Mode and 

preferred embodiments, numerous variations may occur 
to one of ordinary skill and thus the invention is in 
tended to be limited only by the appended claims. 
What is claimed is: 
1. In a bulk loaded liquid propellant gun comprising a 

master chamber, an igniter and a gun barrel, the in 
provement which comprises a plurality of interior con 
bustion channels contained within the master chamber, 
said master chamber and the interior combustion chan 
nels therein are filled with a liquid propellant, and said 
interior combustion channels are not in contact with the 
gun barrel. 

2. The liquid propellant gun of claim 1, wherein the 
interior combustion channels are such that the total 
pressure produced by ignition of the liquid propellantis 
not greater than the master chamber can tolerate. 

3. The liquid propellant gun of claim 1, wherein said 
master chamber further comprises one or more igniters 
which are located at the forward end of the interior 
combustion channels in the space between the forward 
ends of said interior combustion channels and the rear 
of the gun barrel. 

4. The liquid propellant gun of claim 1, wherein the 
interior combustion are tapered with large areas aft and 
smaller areas forward and closer to the gun barrel to 
better disperse the liquid propellant. 
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